The development of efficient Li-ion batteries is vital for transforming our energy-greedy society to one that is more sustainable, where renewable energy will be efficiently stored and widely used. Ideally, for rechargeable and long-lasting batteries, the electrode materials should be able to reversibly (de)intercalate Li ions. This process can result in significant transformations of the cathode's structure while trying to accommodate the changing conditions. It is crucial to know which structural changes occur at the unit cell level to understand the evolution of the electrochemical performance and degradation routes of the different cathode materials.
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During the past decade, new in situ/operando analytical tools have been developed to monitor structural and chemical transformations, resulting in important advances in knowledge on electro-chemical energy storage. Liquid cell electron microscopy is a developing technique that allows us to apply the powerful capabilities of the electron microscope to image and analyze materials immersed in liquid. The liquid/ bias cell (Protochips) [2] consists of silicon nitride on silicon support called E-chip, which separate the liquid from the microscope vacuum and confine it into a layer that is thin enough for TEM imaging. The importance of liquid cell microscopy in electrochemistry is that liquid cell experiments enable direct imaging of key phenomena during battery operation and relate the structural and compositional changes to the electrochemical behaviors [3, 4] .
Electron diffraction tomography (EDT) was developed by Kolb et al. [5] to decrease the multiple scattering effects in electron diffraction experiments and enable the quantitative use of the measured reflection intensities within the kinematical approximation, as is preferable for structure solution. EDT is based on the acquisition of a series of off-zone electron diffraction patterns by tilting a crystal around a single axis.
In this work, we have demonstrated that electron diffraction tomography data can be successfully collected in the in situ regime in an electrochemical cell with liquid electrolyte, mimicking the Li-ion battery. The quality of the diffraction data is sufficient to detect the structural changes occurring in the positive electrode (cathode) material upon charge, including variations in the unit cell parameters and changes in the occupancy of the Li positions and interatomic distances. This opens numerous possibilities for the structure solution and refinement of a wide range of nanosized particles from in situ transmission electron microscopy experiments, ranging from battery materials to electrocatalysts, as well as any nanosized particles that undergo changes or crystallization in a liquid environment.
Combining precession electron diffraction with in situ EDT experiments will further improve the quality of crystallo-graphic information as it will allow taking into account dynamical diffraction contribution intrinsic in electron diffraction. However, performing such experiments will require an electrochemical holder to be present next to the precession electron diffraction attachment in the same microscope, a rare experimental setup. However, in the case of lithium-ion battery cathodes comprising 3d transition metals as the "heaviest" elements, the dynamical effects are not very severe and kinematic refinement (as used in the current paper) is sufficient to retrieve reliable information. Furthermore, the use of very sensitive cameras and direct electron detectors with high dynamic ranges can further increase the signal-to-noise ratio, allowing shorter exposure times while collecting more reflections, thus further improving the quality of the refinement while decreasing the beam damage effects.
Finally, based on electron diffraction pattern obtained using liquid-electrolyte cell, we demonstrated that dark field (DF) imaging can be used to follow delithiation process in a single crystal of LFP cathode material. The DF contrast inside the crystal changes strongly with electrochemical delithiation process and exhibits initial LiFePO4 phase and FePO4 delithiated phase. This turn out to be a new approach to directly monitor the lithiation/delithiation mechanism in an individual cycled crystal, which enables to address several key questions around Li diffusion pathway and mechanism inside a single particle. 
